Background: Improved laryngeal view has made Airtraq® optical laryngoscope suitable for rapid sequence induction and intubation, provided this important advantage is not lost with application of cricoid pressure (CP). This study was designed to investigate the effect of CP on laryngoscopic view and to ascertain the ease of orotracheal intubation using Airtraq® laryngoscope.
Introduction
The technique of rapid sequence induction with application of cricoid pressure (CP) was evolved to protect the airway from aspiration, in patients with full stomach requiring emergency surgeries. Currently there is insufficient evidence to advocate or abandon the use of CP to prevent passive regurgitation in at-risk anaesthetised patients. 1, 2, 3 The requirement for novel airway devices that increase the ease of tracheal intubation, particularly in settings where laryngoscopy is likely to be difficult, has spurred the invention of several instruments including videolaryngoscopes and optical laryngoscopes. 4 The Airtraq® (Prodol Ltd., Vizcaya, Spain) is an indirect laryngoscope that has been designed to improve glottic visualisation compared to Macintosh laryngoscope enabling it suitable for rapid sequence induction and intubation, provided this important advantage is not lost with the application of CP. 5 Thus, the present study was designed to study the effect of CP on the laryngoscopic view and to ascertain the ease of orotracheal intubation with the aid of Airtraq® laryngoscope.
Subjects and Methods
This study was a prospective, blinded and randomized clinical trial. After obtaining institutional ethics committee approval, 50 patients of either gender aged 18-60yrs belonging to American Society of Anaesthesiologists Physical Status (ASA-PS) I or II with modified Mallampati class I and II airway, undergoing elective surgery requiring general anaesthesia and orotracheal intubation were randomly allocated (computer generated randomization table) into two groups of 25 patients (Group CP and Group NCP). Exclusion criteria included patients at risk for gastric aspiration, anticipated difficult airway, history of surgery in the neck, pharynx or larynx, BMI >30 kg/m 2 , reactive airway disease and cervical spine pathology.
In Group CP patients orotracheal intubation was performed using Airtraq® laryngoscope and application of CP whereas in Group NCP orotracheal intubation was performed using Airtraq® laryngoscope without application of CP. There were 4 observers in the study. Observer 1 was the resident who evaluated the patients preoperatively and applied CP. Observer 2 was the consultant who is experienced in intubation with Airtraq® laryngoscope, assessed the laryngoscopic vie was percentage of glottic opening (POGO)score and intubated all the patients. Observer 3 was an additional consultant who also assessed the laryngoscopic view as POGO score. Anaesthesiology technician who recorded the intubation time was observer 4.
Preoperative evaluation of the patients was done on the day prior to surgery, written informed consent obtained and anxiolytic premedication given. Patients were kept nil orally, 6hrs for solids and 2hrsfor clear fluids. Inside the operating room, intravenous access was established and preinduction monitoring commenced using 5-lead electrocardiography, NIBP, pulse oximetry, capnography and peripheral nerve stimulator (PNS). The patient was preoxygenated with 100% oxygen for 3 min and placed in sniffing position. Anaesthesia was induced with fentanyl 1.5-2 µg/kg and propofol 2.5-3mg/kg i.v. After checking the adequacy of mask ventilation, neuromuscular blockade was achieved with vecuronium bromide 0.1mg/kg i.v. and anaesthesia deepened with 1.5% to 2% isoflurane in oxygen. After ensuring complete neuromuscular blockade by train-of-four count of 0/4 on PNS, laryngoscopy and intubation was performed as per group allocation.
Observer 1 was trained to apply a 3.5kg (30-40N) force using three finger technique (thumb, index and middle fingers) on an infant weighing scale before commencing the study. During controlled ventilation, the observer 1 placed the fingers in the same manner as in applying CP without actually applying pressure.
Laryngoscopy and tracheal intubation was performed by observer 2 who was unaware of the group allocation. In order to blind observer 2 and 3, a screen was placed to separate them from observer 1who was applying CP and the hand position for the CP was maintained throughout the intubation procedure in both groups, even when CP was not applied.
In Group CP, the Airtraq® laryngoscope was inserted in the midline and the POGO score was assessed by observers 2 and 3 without the application of CP and average of the two POGO scores were taken. The POGO score was considered to be 100% if the entire glottis was visualized from the anterior commissure to the posterior inter arytenoid notch and the POGO score was 0% if none of the glottic opening was seen. Partial visualization of the glottis was thus given a subjective score between 0 and 100%. Now CP would be applied by the observer1.The POGO score would be evaluated again by both observers and CP maintained until endotracheal intubation was achieved and confirmed by capnogram. Average of POGO scores recorded by two observers was taken.
In Group NCP, the POGO score was first assessed with application of CP and average of two observer scores were taken. Following this CP was released, average POGO score was recorded and then intubation was done without CP. Thus, the POGO score was noted twice in each patient in both groups.
Portex endotracheal tube with 8.0/8.5mm internal diameter (ID) was used in males and 7.0/7.5mm ID in females. Intubation time and the number of intubation attempts were also recorded. Observer 2 would inform observer 1 applying CP once the first POGO score has been recorded so that the CP could either be applied or released for the second reading and tracheal intubation was performed. (Figure 1 )
An attempt was defined as introduction of Airtraq® laryngoscope between the teeth to appearance of capnogram following intubation or withdrawal of the laryngoscope out of oral cavity. Each attempt was allowed for a maximum of 120s. An attempt was considered to have 'failed' if intubation was not successful, exceeded 120s or resulted in a saturation drop below 94%. When an attempt at intubation failed, the patient was mask ventilated with isoflurane 1.5-2% in 100% oxygen and a second attempt was done with or without CP depending on the best laryngoscopic view obtained in the previous attempt. If both the laryngoscopic views were not optimal, a Macintosh laryngoscope would be used for intubation. Successful intubation was defined as appearance of square wave capnogram when ventilation was performed through the ETT. Intubation time was defined as the "time from attempting the placement of ETT from the Airtraq® channel into glottis till confirmation of intubation by capnogram".
Ease of intubation assessed during the study was described. Easy intubation is smooth passage of ETT across glottis without hinging on epiglottis or glottic inlet. Slightly difficult intubation is when the ETT hinges on glottic inlet, where as difficult intubation is inability to insert ETT in first attempt, thus requiring second attempt. For a change of POGO score by 25%, the sample size was calculated to be 25 in each group with a 90% power and an alpha error of 0.05. For all statistical tests, P < 0.05 was considered significant. The data collected were analyzed statistically using independent samples t-test, chi-square test and Fischer's exact test.
Statistical testing was conducted with statistical package for the social science system (SSPSS 15 South East Asia Bangalore).
Results
All patients from both groups completed the prospective study and were comparable with respect to age, body mass index (BMI) and gender (Table 1) . The changes in POGO score after the application of CP are shown in Table 2 . The change in POGO score was considered significant when there was > 25% change after application of CP which could either be improvement or deterioration. Application of CP led to deterioration in POGO score in 21 out of 50 patients. Significant change in POGO score causing deterioration in glottic visualization was observed in one amongst 50 patients after application of CP There was no change in POGO score in 17 out of 50 patients. None of the patients had significant improvement in POGO score, while eleven out of 50 patients showed improvement in POGO score by < 15 % after application of CP. (Figure 2 ). Easy intubation was noticed in 84% patients of Group CP and 94% patients in Group NCP. However, 2 cases (8%) had difficult intubation in Group CP whereas none of the patients had difficult intubation in Group NCP. There was no statistical difference between the two groups, P value being 0.546 (Table 3) . The time taken for intubation was comparable in both the groups with P value of 0.24. 
Discussion
Application of CP is considered to be a simple and appropriate method to protect the patient's airway from aspiration, thus rendering it an integral component of rapid sequence induction/intubation, although concerns have been raised regarding its efficacy and patient safety. 1, 2 The most important limitation is its interference with mask ventilation, laryngoscopy, intubation, LMA insertion and ventilation especially when higher pressure is applied. 3, 6, 7, 8 The Airtraq® is a newer airway device wherein the exaggerated curvature of blade and internal arrangement of optical components obviates the need for alignment of oral, pharyngeal and laryngeal axes for optimal glottic view, rendering it an ideal airway device in routine as well as emergency/difficult laryngoscopy and intubation scenarios. 9, 10, 11, 12 There are several studies depicting the effect of CP on glottic view and ease of intubation using conventional laryngoscopes and video laryngoscopes, whereas very few are available on the effect of CP on laryngoscopic view and ease of intubation using Airtraq® laryngoscope. 13, 14, 15, 16 Waleed Riad and Tarek Ansari in their study concluded that CP neither prolongs the time nor interferes with ease of intubation using Airtraq®. 17 We studied the effect of CP on laryngoscopic view and ease of intubation with Airtraq® in 50 patients with clinically normal airway and observed that CP deteriorates the glottic view as evidenced by lower POGO scores during laryngoscopy. No change in glottic view on application of CP was seen in 34% of patients, whereas 42% of the study population showed insignificant deterioration of glottic view as against the 24% who had insignificant improvement in the glottic view. In the present study, we had taken a change by 25 in the POGO score to be clinically significant, based on study by Ochroch EA et al. 18 In our study change of more than 25 in POGO score was observed only in one patient (2% of study population). This is in contrast to the findings by Corda DM et al, where they found no difference in the glottic grade with application of CP while using Glidescope. 16 In our study first intubation attempt was successful in all the patients without application of CP, while first intubation attempt failed in two patients when CP was applied. In both these instances the endotracheal tube could not be directed towards glottic aperture as it was repeatedly abutting against the inter arytenoid cleft. Corda DM et al in their study using Glidescope found that the glottic area reduces when CP was being applied. 16 We consider the failure to intubate at first attempt in two patients when CP was applied to be clinically significant. It is possible that application of CP in the context of a difficult airway would have a similar effect. The significance is further increased by the fact that the same two patients could be intubated using Airtraq® once the CP was released, without any difficulty. In the light of the above-mentioned facts we infer that while CP does not affect the glottic view when using Airtraq® laryngoscope, there is a definite possibility of it making the intubation difficult and at times even impossible. We therefore recommend that when such a situation arises, it is advisable to release CP to facilitate intubation. We believe that this fact needs to be evaluated further in patients with clinically difficult airways.
Our study has certain merits. Intubation in all patients using Airtraq® was done by the same experienced consultant and in order to blind the observer 2 along with observer 3, a screen was used to separate the observer 1 (resident applying CP). Moreover, for study purpose a wireless station was used both for POGO score assessment and intubation.
There were certain limitations in our study. We conducted the study in a limited group of patients with modified Mallampati class I and II airway, which renders us unable to project our results on effect of CP on higher Mallampati class. We believe that further studies are needed in patients with anticipated difficult airway. Secondly, change in 25% POGO score is subjective. Although CP was applied by the same observer in all patients to preserve uniformity, the force applied in each patient could not be assessed directly due to nonavailability of necessary instrument.
Conclusion
During Airtraq® assisted-intubation in patients with essentially normal airways, application of CP does not produce any clinically significant change in the laryngoscopic view and time required for intubation. However, in case where application of CP causes difficulty in intubation in spite of adequate glottis view, we recommend release of CP to facilitate intubation.
